Dissecting the interaction between transglutaminase 2 and fibronectin.
In the extracellular environment, the enzyme transglutaminase 2 (TG2) is involved in cell-matrix interactions through association with the extracellular matrix protein, fibronectin (FN). The 45 kDa gelatin-binding domain of FN (45FN) is responsible for the binding to TG2. Previous studies have demonstrated that the FN-binding site of TG2 is located in the N-terminal domain of the enzyme although with conflicting results regarding the specific residues involved. Here we have mapped the FN interaction site of human TG2 by use of hydrogen/deuterium exchange coupled with mass spectrometry, and we confirm that the FN-binding site is located in the N-terminal domain of TG2. Furthermore, by combination of site-directed mutagenesis and surface plasmon resonance analysis we have identified the TG2 residues K30, R116 and H134 as crucial to maintain the high affinity interaction with FN. Mutation of all three residues simultaneously reduced binding to 45FN by more than 2000-fold. We also identified residues in the catalytic core domain of TG2 that contributed to FN binding, hence extending the binding interface between TG2 and FN. This study provides new insights into the high affinity interaction between TG2 and FN.